SUMMARY: This paper describes and reflects on an initiative to develop environmental health indicators in
I. INTRODUCTION
ENVIRONMENTAL HEALTH DEPARTMENTS are increasingly involved in the development of monitoring and information systems for use at the suburb, municipal or city level. Environmental health field staff, local communities, non-governmental organizations (NGOs) and community based organizations (CBOs) are often asked to participate in this process. Health planners and managers in all cities are concerned with how to initiate and sustain this participation. This is a particular problem where services are under-resourced and staff demotivated, where communities are disempowered and where the capacity to develop information systems is very limited.
A number of problems may arise in the participatory development of an environmental health information system, including:
• differences in environmental health priorities and risk assessment between communities and planners; (1) • poor communication due to differences in the use of language and terminology across communities, CBOs, NGOs and planners. For example, there may be many different interpretations of the term "envi-ronmental health" and the domain that this term includes; • inadequate (or perceived as inadequate) time for the use of participatory planning methods; • a shortage of skills in the use of participatory methods amongst planners and inadequate capacity to interpret the findings; • differences between environmental health services field staff and their middle and senior managers regarding environmental health priorities and approaches; (2) • lack of experience in developing health information systems including defining indicators relating to programme objectives (3) and devising ongoing monitoring methods to feed into planning exercises. This case study describes and reflects on the lessons of a project which attempted to develop environmental health indicators for the city of Cape Town, South Africa involving planners and field staff from a range of municipal structures. The paper first provides background information on the project and on the city of Cape Town. It then outlines the participatory methods used by the project and the results of the study. Finally, the impacts, both positive and negative, of the initiative are examined.
II. BACKGROUND TO THE INTERVENTION
IN 1995, CAPE TOWN was selected as one of the international field sites for the Health and Environmental Analysis for Decision-making (HEAD-LAMP) project. This project aimed to bring valid and useful information on the local and national health impacts of environmental hazards to decision makers, environmental health professionals and the community through developing a set of environmental health indicators for the city. (4) The cities were chosen to provide a wide representation of urban contexts with the final selection being determined by the identification of a research centre and investigator to coordinate the study. (5) The Cape Town HEAD-LAMP project, which ran for approximately nine months, was initiated following consultations with major stakeholders in the local, provincial and national environmental health departments and in academic institutions. It had four aims:
• to identify specific environmental health problems which pose a threat to human health; • to describe the local decision-making process in environmental health;
• to test and further develop the methods for linking health and environmental data in the city; and • to field-test a proposed set of environmental health indicators. (6) This paper will draw on collected data to describe the decision-making process in environmental health but will not cover the other aims listed above in any detail. (7)
III. HEALTH, ENVIRONMENTAL HEALTH AND ENVIRONMENTAL HEALTH SERVICES IN CAPE TOWN
CAPE TOWN IS located on a peninsula at the southern tip of the country; the greater metropolitan area has a population of between 2.5 and 2.9 million people. (8) The population of the Western Cape province, (9) in which Cape Town is located, has been described as relatively mature in relation to the other provinces of the country with the majority of the population being aged between 15 and 64. (10) Until the democratic transition in 1994, both planning and service provision in South Africa were driven by apartheid policies. (11) These will not be discussed in detail here but a number of impacts resulting from this system need to be highlighted. Fundamental to the "apartheid city" was the spatial separation of different race groups. (12) Apartheid city planning created and reinforced these divisions, shifting Black and Coloured residents to large, and often informal, dormitory suburbs or townships on the periphery of the city. The provision of basic services was both separate and unequal, with the so-called White population garnering disproportionate resources relative to the Coloured, Indian and Black populations. In Black and Coloured townships, access to basic services, transport, education and employment was poor. Data from the 1991 census (13) on average household income at the suburb level show these inequalities very clearly. In wealthier suburbs, only 45 per cent of households had an income lower than the subsistence level for that year (R 15,000 (14) ). However, up to 100 per cent of households in the poorest areas, most of which are Black and Coloured townships, were below the poverty line.
The elections in 1994 brought to power for the first time in South Africa a democratically elected government. This was followed by the development of policies and the restructuring of local government to redress these historical inequities. Low-income informal settlements were prioritized for development.
a. Socio-environmental Conditions
Within Cape Town, there are large inequities in access to basic services due to the inequitable distribution of resources, on the basis of race group, during the apartheid era. These inequities are demonstrated in Figure 1 of Health Services, 1993 12. Reference is made in this paper to the population categories of "White", "Black", "Indian" and "Coloured" as defined by the South African government during the apartheid era. The use of these terms should in no way be seen as sanctioning these categories. Due to South Africa's history, race is an important determinant of socioeconomic status and, thereby, of living conditions and health. For this reason, these classifications are still used in data collection and analysis. 
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Figure 1
which compares selected areas of Cape Town based on a recent household survey (15) -a Black area consisting largely of informal settlements (Khanya), a Coloured "formal" housing area (Grassy Park) and a largely White area (Parow) -on key indicators for access to basic services. (16) The survey highlights three important issues as noted earlier. First, there are a substantial number of households in the city without access to basic services. Second, there are wide disparities in access between areas of the city. Third, residents of low-income areas -largely consisting of Black and Coloured townships -are at risk from multiple health and other disbenefits due to poor access to a range of environmental health services. Residents of wealthier areas have excellent coverage for all services and are therefore protected from these exposures.
b. Health Status
Given the inequities in access to basic services described above, it is not surprising that there are variations in mortality and morbidity patterns between different areas of Cape Town. Aggregated urban mortality data, however, hide these large differentials between suburbs within the city. Figure 2 shows cause of death profiles for the city by socio-economic quintiles. (17) These quintiles were calculated using levels of household income and number of years of education per person over the age of five for each suburb in the city, as derived from the 1991 census. (18) Figure 2 also shows the cause of death profile for each quintile, from lowest (poor socioeconomic conditions) to best. The mortality data is from 1994 and was drawn from records held by the municipalities.
The data in Figure 2 highlight the following points: first, while infectious and parasitic diseases are no longer responsible for a large propor- 
Figure 2
tion of deaths in any of the five socio-economic quintiles, they are responsible for a larger proportion of deaths in the poorest quintile compared to all other groups. The relatively low numbers of deaths overall from infectious and parasitic diseases may be linked to the reasonably good access to water, sanitation and housing in Cape Town compared to many other cities in low or middle-income countries (19) and to reasonable access to medical care. In this regard, Cape Town is probably more comparable to South American cities than it is to most other cities in sub-Saharan Africa. (20) Second, injuries and poisonings, a group consisting largely of deaths due to motor vehicle accidents and homicides, are the most common cause of death in the poorest quintile, accounting for approximately 30 per cent of all deaths in that group and occurring mainly in the 25-45 year old age group. Injuries account for a much smaller proportion of deaths in all other quintiles. Other South African studies have shown that victimization patterns are closely related to apartheid policies of separate development which undermined security in the former township areas and poorer settlements while fostering it in others. These studies confirm that the majority of victims of violent crime live in townships, informal settlements and the inner-city. (21) Third, the proportion of deaths due to symptoms, signs and ill-defined conditions is large in all socioeconomic groups, reflecting the inadequate completion of death certificates and poor coding of causes of death. (22) Finally, circulatory diseases are important across all quintiles, accounting for between 18 and 33 per cent of all deaths. Two of the groups of causes showing large variations across quintiles -injuries and infectious and parasitic diseases -both have strong environmental linkages. (23) As data on morbidity for Cape Town are incomplete and not very reliable, they will not be discussed here. Nevertheless, morbidity patterns are likely to follow the mortality patterns described above, with groups living under poorer socio-economic conditions experiencing higher burdens of injury-related, infectious and respiratory diseases. This paper will not analyze these health differentials in detail (24) but it is important that they be taken into account during the development of an environmental health information system so as to ensure that the indicators selected encompass the range of conditions across the city and the range of interventions required to address these inequalities.
c. Organization of Local Government Services
Until 1996, services in the Cape Town metropolitan area, including environmental health services, were provided by two large municipalities and a number of smaller municipal structures through their health departments. The environmental health responsibilities of local authorities included the monitoring of water quality, sanitation, sewerage and housing, and the enforcement of regulations on food control, trading, pest control, air pollution and noise control. These functions were performed by environmental health officers of which there were approximately 170 in the city in 1995.
In 1996, following local government elections, the existing municipalities were restructured to form six municipal local councils coordinated by the Cape metropolitan council. Each municipal local council has health and environmental health departments which provide services for a defined geographical area of the city. Although the division of functions 16 . The indicators were chosen as being cut-off points for "reasonable" access to basic facilities and to facilitate rapid comparison across areas with different conditions. "Reasonable" access was defined as follows :
• for water, as access to a water source within 50 metres of the dwelling;
• for sanitation, as dwellings with access to a form of waterborne sanitation; • for refuse, as dwellings with access to refuse removal services;
• for storm water, as dwellings with functioning storm water drains. 18. One hundred and fifty-one suburbs were included in the study. Each socio-economic quintile includes an equal number of suburbs but the number of deaths varies greatly across quintiles.
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between the municipal councils and the metropolitan council is still unclear in certain areas, the Cape metropolitan council is responsible for coordination between the municipal councils, for supporting policy development and training, for undertaking metro-level service monitoring and for the provision of certain bulk services such as water and sewerage. The municipal local councils are primarily responsible for the delivery of services to communities. The incorporation of environmental health services into health districts, as they come on line, is also being explored. If this goes ahead, the district health management team will have responsibility for environmental health services at that level. District management teams have not, however, been set up as yet except in certain pilot sites and community-level environmental health services are currently managed by the municipal local councils, as described above.
It should be noted, in terms of the functions outlined above, that the health sector in South Africa is not vested with the legal responsibility to provide water, sanitation or shelter. (25) The current role of the city environmental health departments with regard to water, sanitation and shelter is to identify problem areas and bring these to the attention of the departments responsible for the provision of water, housing and engineering services. Unfortunately, the link between those departments responsible for monitoring environmental conditions and those responsible for the provision of services is often weak. Collaboration in the past has been through informal channels (26) rather than structured through an intersectoral forum. It is not yet clear whether this will change following local government restructuring. However, it is hoped that the establishment of integrated working groups in each municipal local council focusing on key service areas and with representation from a range of departments will facilitate this process.
IV. METHODS: Identification and Involvement of Stakeholders
THE PROJECT WAS initiated with an introductory workshop for stakeholders identified by the research team. At the workshop, the HEAD-LAMP approach was outlined and priorities for environmental health surveillance in the future, in the context of community, management, planning and evaluation needs, discussed. It was agreed that a task team should be formed to review local environmental conditions and to develop a set of environmental health indicators for Cape Town. This task team consisted of representatives from:
• the environmental health departments of the (then) eight major municipalities in the metropolitan area; • the provincial environmental health department; • local academic institutions.
A number of other stakeholders were also identified, including local communities and other municipal departments such as engineering services and personal health services. Some of these stakeholders were invited to participate but it was decided not to include community representatives at that stage. This decision was taken as, first, it was envisaged that coordination of stakeholders outside of health and related departments would be logistically difficult. Second, there were potential political difficulties in recruiting community representatives prior to democratic local government elections. And third, the creation of the task team was seen as the first stage in a longer process to develop and test the environmental health indicators. The task team was coordinated by the research team and met seven times over nine months.
The following methods of data collection were used to develop a situation analysis of environmental health information systems in Cape Town.
a. Interviews
Structured interviews were conducted with key stakeholders in the community, in environmental health services in Cape Town and at the national level. Sampling was specifically designed to include managers at the local and provincial levels and also environmental health officers working in the field in low and higher-income communities. This sampling strategy was based on the expectation that environmental health officers working in different contexts (management, fieldwork, lowincome communities, etc.) might have different experiences of, and views on, the collection, analysis and use of environmental health data. The interviews were recorded and then transcribed. Content analysis was performed where appropriate and a summary was made of the main issues emerging from the interviews.
b. Focus Group Discussions
Three focus group discussions were held with groups of environmental health officers in the field and at the managerial level. The questions guiding these discussions were as follows:
• what sort of data collection do you undertake as an environmental health officer? • how much of your work time is spent collating and writing up data?
• how useful is the data collected in your daily work? Do you use it to plan or guide your work? • what sort of feedback do you receive on the data collected?
• how do you think that the collection of data can be improved at the local level? • do environmental health officers need specific training on the collection and analysis of environmental health data? The groups were facilitated by the researchers and detailed notes were taken during the discussions. These notes were then annotated and content analysis performed.
c. Task Team Workshops
As mentioned above, a series of workshops on developing environmental health indicators for Cape Town were convened with the following objectives:
• to identify priorities for environmental health surveillance in the future, in the context of community management, planning and evaluation needs; • to identify the indicators required for this environmental health surveillance in Cape Town; • to review existing routine surveillance in environmental health in Cape Town and discuss how this might be modified to meet current needs. Detailed minutes of both content and process were made during the workshops. These were then analyzed. The issues addressed in this paper are drawn from these different data sources and from reflections on the project by the research team. It should be emphasized that the opinions expressed are those of the authors and may not represent the views of the participants or the funders.
V. RESULTS
IN THIS SECTION, we discuss first the problems identified with routinely collected environmental health data in Cape Town at the time of the study. We then examine the reasons why the process initiated as part of the HEADLAMP project did not achieve its aim of developing and testing a set of environmental health indicators for the city and, finally, we discuss the impacts of the project.
a. Problems Identified with Routinely Collected Environmental Health Data
Respondents indicated that a substantial volume of environmental health data was routinely collected by local authorities. While the quality of the data was generally perceived as high, a number of problems were identified:
• Process versus outcome data: Much data was collected in order to monitor the process of service delivery, e.g. the workload of environmental health officers, rather than the outcomes of interventions to improve environmental health.
• Relating data to programme objectives: In some areas, measurable service objectives had not been articulated. In other areas, routinely collected data were not closely linked to service objectives and it was therefore difficult for managers to assess whether these objectives were being met. It was suggested that where clear project objectives had been set, indicators could be a useful method of monitoring implementation and outcomes.
• Measuring baselines and trends: Overall trends in environmental health conditions were generally not captured, a fact which related strongly to a lack of baseline data. Respondents noted that environmental health improvements could not be measured unless a baseline had been recorded.
• User-friendliness of information: The format of much of the data held and received by environmental health departments was seen as unfriendly to users within both local authorities and communities. For example, quarterly reports seldom used graphs or figures to display numerical data and often used technical acronyms and terms without adequate explanation. It was suggested that data need to be presented in ways that make it accessible and useful for decision-making at different levels.
• Data relevance: Some data collection was the result of national statutory requirements. These requirements were sometimes established without adequate consultation and did not always reflect priority information needs at the local level. Respondents also noted that indicators proposed at the time of the study by the national Department of Health would be difficult to apply in the field -firstly because the definitions for these indicators were seen as unclear (for instance terms such as "health risk" or "nuisance" were not defined) and secondly because 
b. Barriers to Developing Environmental Health Indicators in Cape Town
The HEADLAMP project facilitated progress in identifying specific environmental health problems within the city and in describing the local environmental health decision-making process (objectives one and two of the study). However, there were a number of barriers and constraints which prevented the task team from developing a set of indicators or testing methods for linking environmental and health data in the city during the time frame of the study (objectives three and four). (27) One of the most useful outputs of the HEADLAMP study was a more in-depth study of these constraints, some of which are explored below.
i. Inadequate Involvement by Senior Management
The HEADLAMP project differed from other indicator development initiatives previously undertaken by the health services in the extent to which it tried to involve important stakeholders, at both the local and provincial level, in the development of indicators. In addition to the participatory techniques described above (workshops, focus group discussions), the facilitators also attempted to promote discussion within the municipal departments from which the representatives were drawn by circulating minutes of each meeting and regular one-page summaries of progress. These summaries were written for wider distribution within service departments.
27. Health and environmental data linkage is currently being pursued through another research project -see reference 17.
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ENVIRONMENTAL HEALTH INDICATORS
Examples of the Draft National Environmental Health Indicators
In and outdoor housing environment:
The percentage of the population occupying dwellings where the indoor and outdoor environments are clean and not conducive to nuisances, health risks or vector activities
Personal hygiene:
The percentage of the population with access to suitable washing facilities in the dwelling or within a convenient distance of the dwelling Domestic drinking water:
The percentage of the population with access to adequate, safe drinking water in the dwelling or within a convenient distance of the dwelling The project relied on task team representatives to fully brief their managers and departments using the meeting minutes as an aide-mémoire. However, it became clear following the conclusion of the project that communication between the facilitators and the managers of environmental departments, and between these managers and their representatives on the task team, was not conducive to achieving the aims of this project. This led to misunderstandings regarding the work of the task team, prevented important information from moving across these interfaces and inhibited ownership of the project by stakeholders within the services. It was clearly not optimal to rely on these informal pathways and in retrospect it would have been helpful to have met regularly with senior managers for progress briefings. Inadequate participation by all service stakeholders contributed to the view that this was a research rather than a service development project.
ii. Uncertainty in the Policy Arena
Attempts to dismantle apartheid structures have led to rapid shifts within the health policy environment both nationally and at the local level in Cape Town. Although the project was undertaken during a time of major health service restructuring, this was initially seen by the researchers as providing opportunities for new approaches to data collection and feedback. Environmental health officers in the field and in management were, however, unsure of how and where the policy terrain would change within the short and medium terms. In this context, both field environmental health officers and those in management appeared reluctant to embark on yet another novel and "unproven" project which might not fit into the new developing structures.
iii. Changing Roles of Environmental Health Officers
There is currently a great deal of discussion regarding the roles of environmental health officers. The field officers felt strongly that the emphasis of their work should shift more rapidly from the old role of "health inspector" to that of "health promoter" and "community development officer". Others suggested that the old roles should be maintained or that a stronger professional identity be developed. (28) iv. Marginalization of Environmental Health in the Health Sector
The power of a particular professional group affects its ability to drive change. Environmental health officers see themselves as a marginalized group distant from the locus of decision-making within the health sector, particularly compared to other health professionals such as nurses and doctors. This marginalization reduces their ability to initiate change even in their sectoral domain. The officers' view of their position within the health hierarchy is summed up in this comment from one of the task team members: "In most cases, health [services] is medically driven. Environmental health is the Cinderella" (stepchild). (29) v. Inadequate Institutional Capacity driven from the top. There appears to be a lack of capacity and experience within the health services, including within environmental health departments, in developing information systems that provide data for planning and action. Even more significantly, there appears to be a lack of experience and capacity at the local level in framing service needs within a policy framework, i.e. as well-substantiated proposals with clear action plans. The adverse effects of institutional restructuring and under-capacity have been demonstrated in a subsequent project. (30) 
vi. Difficulties in Establishing Priorities
Until recently, it has been difficult to establish local priorities with any precision due to the inaccuracy and incompleteness of much of the information available regarding environmental conditions and their health effects. This lack of information is being addressed through various research projects (31) and through improved routine data collection. (32) vii. Service Development or Research?
It became clear during meetings of the task group that the indicator project was viewed within the services as a research project rather than as a service development initiative. This, to some extent, located the project as external or parallel to on-going service initiatives and may have reduced the extent of service "investment" in it. The fact that the work of the task team was taking place parallel to other initiatives in the health services was highlighted when, after several months of meetings, changes to the environmental health information collection system were undertaken by local authorities in response to national directives. The discussions of the task group were not used in the process.
Our experience in Cape Town seems to indicate that unless these institutional barriers and constraints are taken into account in formulating a plan to develop indicators, the process may flounder as many other information initiatives have done in the past.
c. Impacts of the HEADLAMP Project
Although the process did not produce a set of indicators for Cape Town, there appear to have been a number of benefits:
• Raising the profile of indicators within the environmental health sector: Although indicators have been used by the sector for some time, the HEADLAMP project highlighted their potential usefulness and also brought together environmental health officers and environmental health specialists from a range of municipalities and other institutions for discussions on improving environmental health information systems.
• Specialist support: The task team received input from health information specialists and discussed novel approaches to indicator development and use. These discussions, and the HEADLAMP approach, may have impacted on later indicator development processes in the metropolitan area.
• Developing an understanding of some of the barriers, constraints and opportunities to developing environmental health indicators for Cape Town: This knowledge may be useful as the sector continues to revise its information systems. Whilst it is probably too early to assess the longer-term impacts of the HEADLAMP work on the development of environmental health information systems in Cape Town, a number of policy developments have occurred which may have been influenced by HEADLAMP methodology:
• the restructured Cape metropolitan council established a committee, again consisting of local and provincial level representatives and expert advisors, to revise the existing indicators used by environmental health services at the local level; • the environmental health department of one of the municipal local councils has developed a set of environmental health indicators for its area and these are currently being tested and revised by their environmental health officers; • numerous enquiries have been received from health professionals in Cape Town and beyond regarding the HEADLAMP approach, and projects drawing on the HEADLAMP methodology have been initiated in other areas of the country.
VI. CRITIQUE AND LESSONS
OVERALL, THE HEADLAMP project in Cape Town failed to reach its final objective of developing a set of environmental health indicators for the city although, in the process, many stumbling blocks in the way of such a process were identified. In summary, there are a number of linked and interdependent reasons for the project not achieving its objective:
• Difficulties in creating an "institutional space" for the project: The combination of insufficient involvement of crucial actors, i.e. senior service managers, and of the process being seen as research rather than service development, resulted in it operating outside of the service institutions.
• Service restructuring: Extensive restructuring of local and provincial health departments during the project lifespan limited the potential impact of the intervention as information systems were not generally seen as a priority during this period. Restructuring also made it more difficult to establish institutional space for the project.
• Poor linkage to other initiatives/projects: Although on-going attempts were made to network with stakeholders and other information systems projects, the HEADLAMP project's connections with other environmental health initiatives, particularly at the national level, were insufficiently developed. For example, efforts to revise the national environmental health indicator list were underway without the knowledge of the task team and such initiatives reduced the impact of the work undertaken. While indicator development can be seen partly as a technical operation which involves determining the major environmental health problems in the city and then choosing indicators which facilitate decision-making to address these problems, the context in which indicator development takes place, the actors involved and the process of development itself are extremely important. (34) The technical component of indicator development requires very different skills from those required to utilize collected information and plan service delivery. Walt (35) has suggested a range of policy analysis instruments which can be used for planning and managing the implementation of change, as shown in the table below.
In order to facilitate change to environmental health information systems, it is perhaps necessary for environmental health specialists to begin to use some of the instruments outlined above in a rigorous and informed manner. Drawing on the lessons learnt from this initiative and on the framework proposed by Walt, this might include the following steps: • Context analysis: To what extent are current conditions within environmental health services, such as restructuring and the large-scale transfer of personnel, likely to provide opportunities for, or obstructions to, change? Are health information systems seen as a priority within the restructuring process and, if so, what resources are available to develop these systems? • Undertaking stakeholder analysis: Initiatives such as the one described in this paper, which involve many health service authorities and require substantial changes to current practice, are far more difficult to implement than policies involving only one stakeholder and marginal change. Furthermore, decision-making processes within organizations are extremely complex -lines of authority do not necessarily conform to the immediately visible hierarchy. In this case, a detailed analysis of the decision-making processes prior to initiating the process of engagement with stakeholders may have been useful in indicating where, and by whom, decisions were taken. This, in turn, may have indicated which stakeholders or constituencies needed to be involved. It would probably also have indicated the need for the early involvement of community representatives. The absence of community representation was a major shortcoming which would probably have impeded the project had it reached the implementation stage. (36) 36. See reference 34, Nurick and Johnson (1998). 
Area of analysis
• Creating "institutional space" for the project: Probably the most important lesson learnt from this project is the importance of ensuring that projects which depend on the participation of the health services are embedded in those institutions and have their active support. Participation in committees may not be an adequate indicator of the level of support enjoyed by the project or of its likelihood of being taken up by policy makers. As Walt has suggested, it is useful to develop an implementation process for the planned policy change which involves the major stakeholders, which identifies "champions" and incentives within these constituencies to promote and drive the project, and which examines the availability of resources needed for implementation. This process should run concurrent with technical development and be closely linked to it.
• Allowing the project to be "service driven": The HEADLAMP project was driven by an international initiative to improve environmental health decision-making. When applied at the local level, however, great sensitivity towards local conditions and priorities, and to the pace of local change needs to be shown. Where services and structures are undergoing major changes, as was the case in Cape Town, it may not be possible to involve decision makers in projects which do not address their immediate and pressing concerns. Under those conditions, it is unlikely that projects such as HEADLAMP will be service driven and this mitigates against their success. While none of these lessons or suggestions is new, it is perhaps important to repeat them here. Our experience in Cape Town indicates that if projects which aim to change existing practice are to succeed, they need to develop a detailed understanding of the extent to which policy change is feasible under local conditions, including the capacity to drive change, and how different stakeholders may resist or promote the proposed policy changes. Local environmental health initiatives cannot be developed in isolation from provincial and national concerns, particularly in view of the top-down nature of much health policy-making in South Africa in the past and the shifting responsibilities of the different tiers of government. As Walt has suggested, there is a need for planners, managers and academics to begin using a more structured approach to implementing policies and managing uncertainty in order to facilitate reforms in environmental health information systems and beyond.
